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Hot-wiretemperature(｡C） Hot-wiretemperature(．C）
Ｈｇ・ZVariationofdepositionratcof Fig3VolumefractionfromthethefilmsdepositedbyHW-assisted ellipsometryfittmgresults、ＥＣＲＣＶＤＴｈｅｄｅｐｏｓｉｔｉｏｎｒａｔｅｓｆＯｒ
ｆｉｈｓｄｅｐｏｓｉｔｅｄｂｙＥＣＲＣＶＤａｎｄ
ＨＷＣＶＤｉｎｔｈcliteraturearealso
shown
ThefilmpropertieswerecontrolledsmoothlybyincreasingHWtemperature，ａｎｄ
microcrystallizationofthea-Si:Hnetworkwasattamedatrelativelylowvaluesof
microwavepower，sUbstratetemperature，andHWtemperature・ＵｐｔｏｔｈｅＨＷ
ｔｅｍｐｅｒａｔｕｒｃｏｆｌ４００ｇＣ,thefilmswercamorphous,buttheCPMdefectdensitydecreased，
thecontentofSiHincreasedwhilethetotalHcontentdecreased，andthevoidfraction
incrCasedwithmcrcasingHWtcmperatureasshownｉｎＦｉｇ．３，showingthatthe
amorphousnetworkstructurebecamedensewithincreasmgHWtemperature・Ａｔｌ４５０ｇＣ，
amorphous-Imcrocrystallinemixed-phase
filmwasobtamed，ａｎｄｔｈｅｓｉｚｅａｎｄｖｏｌｕｍｅ
fractionofthecrystalincrcasedwith
increasingHWtemperature． 〈．。□〉昏一のこの芒Chapter4Protocrystallinesiliconthmfilms
preparedbyrfmagnetronsputtering
Hydrogenatcdsiliconfilmsare
preparedonsilicaandc-Sisubstratesbyrf
magnetronsputteringundervarious
conditions・Thesurfaceofthefilms
dcpositedoncrystallinesiliconsubstrates
４００４４０４８０５２０５６０
Ramanshift(ｃｍ１）
Fig.４ＳａｍplespreparcdwithH7
dilutionofAr:Ｈ２=6:４atO67Pa
atsubstratetemperatureof200oC
befOreandafterannealingaｔｌ５０
ｏＣａｎｄ２００ｏＣｆＯｒ３０ｍｉｎ．
becomesroughenedwhilethosedcpositedonsilicasubstratesremainsmoothastheratio
ofhydrogentoargonincreases・ItisfOundbyRamanscatteringmeasurementsthatthe
filmsareamorphousregardlessofthepresenceofthelargeroughness,exceptinthefilms
preparedunderthehighestpressureｏｆ６．６７Ｐａ・Thcfillnsdcpositedonc-Sisubstrates，
－２９－
havingrougllsurfaceandamorphousstructure,arefOundtobecrystallizcdeasilyby
annealingattemperaturｅａｓｌｏｗａｓＺＯＯｏＣａｓｓｈｏｗｎｉｎＦｉ9．４．
Chaptcr5A1uminuminducedcrystallization
ム０２process
Basedonmetalinducedcrystallization
(MIC)theory,thecrystallizationprocessofa‐
Ｓｉ:Htllinfilmshasbeenstudied・Weused
several-nm-thickA1filmsevaporatedinvacuum
asmetallayerandontheA11ayer,a-Si:Ｈｆｉｌｍｓ
ｗｅｒｅｄｅｐｏｓｉｔｅｄｂｙｒｆｍａ印etronsputtering・In
ordertodecreasetheannealingtemperature,thc
thicknessratio,hydrogcndilutionandannealing
conditionwercchanged・Thecrystallinevolume
fractionjWcanbeexpressedasafUnctionof
annealingtime：
〃》＝１－甑ｐ[-脇鰯］（１）
whereKand〃aresuitableparameters､Ｅｑ.(1)
canberewrittenas：
１，(-1,[１－Ｆ(ｔ)])＝lⅨ＋'zlnt(2)
ItwasfOundthatataconstanttempcrature,the
relationbetweenthccrystallinevolumefraction
andthcannealinｇｔｉｍｅｃａｎｂｅｒｏｕｇｈｌｙｆｉｔｂｙｅｑ．
(2)asshowninEig､５.AssumingthatAICisan
activationprocess，thetimeandtemperamren
fractioncanbedescribedas
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Fig6Relationshipbetween
temperatureandtimefbra-Si:Ｈ
(Ar:Ｈ２=6:4)/Al/SiO2films・
toachieveacrystallinevolumeneeded
＿＝⑰-7÷（３）１
whereQisanactivationenergy,AisBoltzmann,sconstant,Tisabsolutcannealing
temperatureandCisconstant・Usmgequation(3)wecangettherelationshipbetween
annealingteｍｐｅｒａｍｒｅａｎｄｔｉｍｅａｓｓｈｏｗｎｍＦｉ9.6,andfromtheslopeofthelinewecan
deducetheactivationenergy・Ｔｈｅｒｅｉｓｎｏｓｉｍｐｌｅｒｅｌationbetweenthehydrogendilution
andtheactivationenergy・Butthehigherhydrogendilutionsaｍｐｌｅｓｈａｖｅｌｏｗｅｒ
annealingtemperatureandshorterannealingtimethanlowerhydrogendilutionsamples．
－３０－
Chapter6E1ectron-beam-inducedselectivedepositionofthinmetalfilmsona-Si:Hfilms
TT1ea-Si:Hfilmswerepreparedbymagnetronsputtermg・Thea-Si:Hsampleswere
trcatedbyHFsolutioｎｔｏｒｅｍｏｖｅｔｈｅｎａｔｉｖｅｏｘｉｄｅａｎｄｉｍｍｅdiatelytransferredtothe
vacuumchamber・Afterelectron-beamirradiationfOrscveralminutes，themetalwas
thennallyevaporatedwithoutbreakingvacuumZnwasusedasoneofthecandidatc
metals・Fromtheopticalmicrographresultｓｗｃｃａｎｓｅｅｔｈｅｉｍａｇｅｏｆｔｈｅｓｃｌｅｃｔｉｖely
depositedZnfilm・ZndepositionwasfOundtooccuronlymthebeamspotarea､Andwc
confinnedthcdepositionofZnwithEPMA・ThcdcpositionofZndependsonthe
electron-beamirradiationtime,ｉ､e､,thcsizeofthedepositionandthehomogeneityofthc
Znfilmsaresensitivetotheirradiationtime．
Chapter7Concludmgsummary
Basedonourresearch,weconcludeasfO11ows：
ThelLzc-Si:Hfilmscanbepreparedbyhot-wire-assistedECRCVDwithhigh
depositionrateatrelativelylowhotwirctemperature・
Thephaseofthmsiliconfilmspreparedbyhot-wire-assistedECRCⅥ〕transfer
fromamorphousphasetocrystallinephasewithmcreasmgthehotwirc
temperatura
A-Si:Ｈｆｉlmspreparedbyrfmagnetronsputteringonc-Sisubstratehaverough
surfaccbutitcanbeeasilycrystallizedbyannealingataslowas200oC・
ThcactivationenergyofAICprocessismeasuredfOra-Si:HdepositcdonAl
layers・Thehigherhydrogendilutionsamplccanbecrystallizedatlower
temperatureandfOrshortertimc・
Ｚｎcanselectivelydepositedona-Si:Hfilmsbyusmgelectronbeamirradiation．
■
■
■
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